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(54) CAPACITOR STRUCTURE. FILM FORMING METHOD AND APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a capacitor structure which can 
control change in capacitance for variation of leak current and applied 
voltage without excessive increase in the film thickness. 
SOLUTION: The capacitor structure comprises a lower electrode film 4 
consisting of a metal film or a metal compound film, an upper electrode 
film 8 consisting of a metal film or a metal compound film, and a 
siliconless high dielectric material film 6 provided between the lower 
electrode and upper electrode and does not include silicon atom. In 
addition to the siliconless high dielectric material film, at least one layer 
of a silicon-doped high dielectric material film 60 including the silicon 
atom is also provided. Accordingly, change in the capacitance for 
variation of leak current and applied voltage can be controlled. 



-4 



LEGAL STATUS 

[Date of request for examination] 1 2.08.2003 . 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 



http://www19.ipdl.ncipl.go.jp/PA1/result/detail/main/wAAATjaGGfDA41 6079^^ 2006-09-07 



Searching PAJ 



IHIOIXI 2/2 



[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detall/main/wAAATjaGGf DA41 6079687P1 .htm 2006-09-07 



3P 2004-79687 A 2004.3,11 



(19)B:FB»»lT(iP) 



(12) 4i 



4$ if 4i 



i(A) (ii)<t»aj«^H«^ 

4$N2004-79687 
(p20(M-7g687A} 
(43)&HB 3Plt16«3»11B(aM4.3.11) 



(51) Int. CI.' 
HOI L 
C23C 
H01 L 
H01 L 
H01 L 



F 1 



21/822 

16/42 

21/31 

21/316 

27/04 



HO 1 L 
C2 3C 
HOI L 
HO 1 L 



27/04 
16/42 
21/31 
21/316 



B 
M 



4K030 
5F038 
5F045 
5F058 



mm) 



(21) If 192002-236098 0*2002-236098) 

(22) ttJBB ¥jffil4¥8fl 13B (2002. 8. 13) 



(71) mfiA 000219967 
(74)fyiA 100090125 

(72) «M# M—m 

mi^mm^mm^TBsme^ tbs« 

(72) ^mm ^^35 

mm8?lfIK95^*SHTe3»6-^ TBS« 

(72)%^# jsa^ 

mmffl«E5^HTB3S6-^ TBS3K 



(54) [^wo^jb:] ^^/^u^m^&. nmn^Rxj^^iR^^ 



C57) [SJfi] 



<A> 



Ezzzzzzzza- 



, 6 i^*j^>m\,mm9wm (ja^ 



' 60 ^'^a>««Vtt«»M (HlSX)x} 



(B> 



.8 

' 62(HISiOx> 



(C) 



^8 

62(HrSIOx) 

60(HISiOK} 
4 



(2) 



DP 2004-79687 A 2004.3.11 



m^m 1 ] 
m^m 3 1 

miB-> >; 3 :^-^^ig«m#Mfi. HfSiOx. ZrSiOx^TaSiOx (x iiJE^ 

[»^a 5 ] 

tirifi->u 3>'«ftL^«^m^M^i^ TaOx^ HfOx, zrOx (xtiiEi^) . sbt ( 

Sr. B i . T a (DM'fm) . BSTO (Ba. St, Ti (^mtm) . P Z T ( P b > 

«; 3 > Ji^^-g-* v> -> v 3 t i^^m#M?^^xfi t . 

MIB-> >; 3 >-^^^Sim#M{i> HfSiOx> ZrSiOx.TaSlOx (x ItlE^ 
[M^S 9 ] 

n>4ffit;^®fm#l^(4> TaOx, HfOx, ZrOx (xfiiE3&) , SBT ( 
S r . B i , T a<Dm'im) > BSTO (Ba. St. Ti 0®<b%&) . P ZT (P b. 

m^M 10] 

1 1 1 



(3) 



3P 2004-79687 A 2004.3.11 



[0 0 0 1 1 

[0 0 0 2] 
[0 0 0 3] 

jvM'itm (Ta2 O5 ) ^:65fflv^f>tLSMfp]lc*;2>o ::L<D^mWtitm^t. »<T'b# 

■r^t. mmm<DMP^tLx. ^ y ^ )v<D±mT )v:2^^y vx^^h^y ^ ^ y 

;v (Ta (OC2 H5 ) s ) i^Xr\ PETt-b^i-) «:fflv^. i*L«r'^'J -J; A:^r 

•t^^SJgt^lti^t^ *^#H^T-CC VD (C h em i c a I Vapor Depos 
i t i 0 n) l^iJ: <9 ^^'^^i-K'ftM (Taz Os ) ^r^M^-^TV^So 
[0 0 0 4] 

:z<D^ y ■i^ )'^WtitWi'kUlU (Metal-Insulator -Me t a 1 ) ^3t<7>^ 
-r^l»&1SBg.I2-^$>'2>o 

^y^}v) m<D%mm.wm^i^^^^B.^ ■t-^j:ip%mmm.^m^'k^^^^xm^^^x 

1 2 n mlSJg-^al) . ^'N^-y j^^' Y<D^^K\t2 0~6 0 xinMB.X^^o iCl-e7 
[0 0 0 5] 

lwMbTJii-^tc-|g;v>iJ- iJ'm-JE-eL35^>5::*^o;t*^ ± 5 V m.B.<r>-^^^^^n.l£Kn \^X 
[0 0 0 6] 



(4) 3P 2004-79687 A 2004.3.11 

h H ^ o 
[0 0 0 7] 

<7)i/ij 3:/Sst^s^m*l•m^^i^x.T/^7^'^^Av";y- h (h f s i o x) m,^<r>z/') 3 

i: 'Sriltm 1- * ^ ^ ^"^V ^ ^jt-e* o 
[0 0 0 8] 

^x.tfm*«4 ic=^SE-rs J: 9 itriB->v ^y^^nmn^mt. h f s i o x 

. ZrSiOx. TaSiOx (xtiiE?*) <7)I*I(^v^-f tL;$^ l om± J: «9?i^o 

«njx.ffM*:® 5 H^jE-r-Sxt 9 'J ^ LS^m^Mti. TaOx> H 

fOx. ZrOx (xtijE^) . SBT (Sr. Bi. T a <^Si<b!fej) . BSTO (B a 
, S t> T \ <r>mtm) . PZT (Pb> Z r. T\(Dmm) <^l*IOV»-f*L:d^loJ:l5 

[0010] 

Ox> ZrSiOx, TaSiOx (xJiiEl^) <^I*I<^v^-f *t:d^ 1 

cicT)^^. «njx.tfM^]g9 nm^-r^.}: ^ tfriE->'; 3>ssb^l§m#m^4^ TaOx 

. H f Ox. Z r 0 X (xfilE?^) . SBT (Sr. B i . T 2i<Dm.im) . BSTO ( 
B a . St. T i (Dmitm) > PZT (Pb. Zr. Ti <7)Wiit^) <^l*I<^V^-f tT-:*^ 1 ^ 



(5) 



3P 2004-79687 A 2004.3.11 



[0 0 12] 

[24JiHTB (7"h9- t - rh^iy^^y^'-y-i^) -ff 7. y 1^ ^ y if :^ t'D 

Cii-eti, ->U n^^SLi^i^m^Mt LT^ >'^;vm'(kM (T a2 ) 'S'^ CVD 
ICJ: V)BeMt, 3 V^:#]^|fm#mi: U-^/^7::^'>A->'J^'- (H f S i Ox) 

c V D t:i «t "J fifcM-r a ^ -r ^ o 

[00131 , ^ 

Cl<7)S£m^Ml 0(i> ;t^#<^nii#fc^5^S^<^*3'a#lll 2^^^LTi5^). ^coiiJkS 
2<7)T^^^{±i§ii5t?'ttTv>:2>o C<75ii3tS^tll 2 {±> 1*1 fS 1 2 A i: CltitR.^^^li 
BBttS^ttsnii 1 2B t J: 2 mW^^t^^'S: $ tiTfe 19 > i<7)T5S8flSI±> ««lx.tf;^7- 

^-^ffl<7>-7 9^'i^$Pl 6:*^'^^t^i^So Z.<D^W^^ \ 2 »i> I*Jlil^M^ 
Si: tXiP^li-^ 1 8=^EigtfcR1^#^c7)»fl**t2 0 HJ: ^fetottT^ «9 . AD^^* 

c7?s*^3&*^«r«*&-r*^i<^M^:^f;^«#&#S2 2 2:. v"; 3 >'^stii^^m#m«rJ^^■r 
J^>f^<^)igJ|B^?tr>^=Srtt#&■r'^.s^2 omjH-3{r;^«^#l£2 4 i:icj: 19. ^tcfll^? tlTV^So 

[00141 

±ielll<0©^5tr>^«#S2 2{±. ^^-Cii2a?^<75Jl5iEF:^r;^$r«^-r^^a?>ti2o<^ 
yX;W2 6A. 2 6 B«r:tLT*3V). itLt,5{»«±|S-7:=.*- ;v F 1 4 <7)fiyS«rM LTfg 
ttfbtiSo ii-C±|B2am<7)*-;^t LT(4. PET J: ►j'Sr^^Jf^l^^^ryi^t 

^_^^^s^|BI$^^X 15 0-1 8 o*ca«i^iinSfe*l^^$tL-c^i£tL-c< 2>o 

[00151 

^tz. ±ie^2<?)^>3|2|-:^r;^«*&¥l£2 4 ri-e(i2a^(?)ir.i|s|-:«ry^$r'W*&-r&^*?>t^ 
2o(7?yX;V'2 8 A. 2 8 B^^LTisV) . ^:tL A>:6«±IB'7-*- K 1 4 
LTlgJt^tL^o ii-C±|5 2ttMcO:^r>!.i: UTfi. HTB (H f (OC^ H, ) 4 



(6) 



JP 2004-79687 A 2004. 3. li 



1 0 0 1 6 1 

^<Dj&K£^^^J:^'y^t L-c. ;f tstt*';^ t L-CfaJ^JfNa :^r;^ $r«*&-r* ^ 3 OA 
n> ha- v(7)J: -9 >5:-3it«$111^lll^<t »5 'iJ^Sl^JSCT-mafytll? tLoo-gt^? ti2> J: ^ 

ItT^'tiv^*-;^ K 1 4 njiiertii 1 2At^n 1 2 b tcoMc^wniJ^imii-rs^ 

ySUS 4*«^^t ^tT-. ^<7)^-v T'fBS 4 {i**- hJ^i^^-^fD^t^^f^Wk^S 6 tcJ: 
[0017] 

;B:#fi<J»iJi> ±|fii^^^ «;/7'?B3 4 «rRii$i-^"CIaIlSll!l3 8 7&^'iS:»tfbtL, ic7)[pl^«l 3 8 O 

mt/K^ff^-r^mnm^'^-j^^ 2m7f)^ift-^^ii^o ^o-r'-y;v4 Q±KUi^n4 4$r 

<Ofe*!k3®#3:i^^^ t tT'i' J^>'^**- V 4 6 tl-TV^i>o ±|B^iafi 4 4 

ii^l5^:>fy7.Xy)ti:Ki. :Sr#e*)lc{i^^(05^Xtt4 8 tfC2v>Hig^^ tlTt 3 

IC^^M^M 5 4 «r?i^^L-0/^&o 04". 5 6 fiOU >'^#<^->--'i-fB*t-C^>*o 
[0018] 

]. (H f S i O x) ^ J: *) 'S: 3 ^M^^r-^tf -> 'J a >'-^^,^^m#M'Sr4'^ 

gis#nov^T{ii^-#B^^-t>^^fij-?tLTv>2,o 0 2 (A) ii/]N-r» l*ii^^J<^^i'^^-^±^ 
i^uiSfim#l^ (rJ' >i5';v®<bm) 6 5.y"±gBmffi8>6«^:<7))iii;?;-cJii^^^?tt-c?^Bg;? 

02 (C) llS^i-^ 3 **(B^nl(3C>^'&l^ ti. =&i!ka#-C U nv^;^^^ V) 'Sr^^^^ 

e;A-:/,;>_ h^j: V) ;S:;5.^2<7)->'; =i>-^Jtig^m#l^6 2 3Ll/±§l5m«l8*^^OJWJ^ 



(7) 



3P 2004-79687 A 2004.3.11 



[0 0 2 0] 

^ V (T i N) -^R u (;wx-=-'^^ A) ^9 =5r*o 
C ^> tLT > ^OiS^^ 1 2 1*1 -f t 3^ * o 

%4^3Kxm^^Lx\^n 1 2 At^i^i 1 2 B t <Dm<ommi:mr Lxm^n 3 2^>hm 

m^iti;!, J: ^ H'3:oTv^2>o 

j^ekx^i^v'U 3 yMLnmm^m'B^j:m^&<^Mmx-mmm^fTi^iii> ^tK^j:& 

°[0 0 2 2] 

m7ti^7&-r^m^Kit. ms (a) i:i^-r<t^i^> t-f. ny-^^i^^m^mm 

X5g§-fTV^^ ^S(7)Ne :<f>^*«*&L"C^S-r:5.-^n-fe^**x$r#ll^-r2.N2 

«*&LT4^t-r<7)Jt«J^<75efcS**ff1-^5fcSXfi^^T9o _ 
0 2 (B) lc^-r^2^iSfaj<^^^/N-->^:Blit«rS^at-r«.J^'^t^li. (B) Ji/rc-TJ: 

112 (c) K^-r$^3mmm<r>^^^-^'yi'mMi^^-r^m'^i^ii. us (c) k^-tj: 

-:/';=f>^^^°^m#ll?i^^X^I'S-ffv^. ^UNa /N"-vX^l$rtTV^^ 

3>^;t^=^m#M?^BS:Xfi«r^fv^^ :St^tc*^/>:<fx*«*&LT5fc®X^«rtr9o 
[0 0 2 3] 

±|S#XfSHov>T»L<lftW-r*o ^^«,»* 

HTB t v'^>m5!r;=^-e*&^>' v'9> (SiH4 ) t ^m*^**;^ t txfflv^^o ±ia 

0 0 s c cmM. HTBIiO. 1 c c /m i n ^«-e**o T'n-bT.ia^ 

{42 6 Ot^^iJ^^ 7'n-tr;^]Eljfi4 0 P a«K-e^;|,o «^^.^«.,^h^ 
±fBHTBi:^y->7>'**;=^'^ii!ka#f?l 2l*l-^«*&-r2.^:i:lcJ: ;=^*«^5'^»S:)S 

(Hf s iox) mamm^ifi^o :L<r>mmit> i2»igt-r*ii#'i4i^«bj:2>7&«. 



(8) 



JP 2004-79687 A 2004.3.11 



[0 0 2 4] 
[0 0 2 5 1 

LT^'fk$*TfflV>;g>o iT7.mM\t. Oz if7.\tmL^i \ 0 0 0 s c cmSS. PET 
fiO. 4cc/min ^J^t^*>*o -fe;;!.iajg{i 4 0 0 "Cfl^^ 

JI;!3J±4 0 P aflJg-e^So , 
±|BPETi:02 Jtrx'Sr^ka^tll 2t*l--«l&-rSii:m: ;^56^3a-^S:Jtx«r7r: 

[00261 

«.#5 2^mfe<?5zaj^^ i->5:^p*,]ii|E|-^*y^T-^SPE T:^r>?.7&«gB^a<jt^:59^$*t*i -7 
1 f«Jx.lf2 0 0 - 6 0 0"C^JKt^iP^tT*3 <o -r^-t^ ^:<7)^^«ffl^^#5 2tii 

o i^$|55-6<)53'^7&5tT*5tL;tPET;ir;^(i±fB0 2 :^r:^ i: iS-^ too^lia^t^ 1 2l*l«r 
±# Loo j:./NW<75^ffi i:^!!* bT i ^HiJ' ^ JVBi'fkM^rJ^^-r ^ ^ 1 '5: * o 

[0 0 2 7] 

^m^M^k^-t^yyx-^k^to 115 (A) f4tJ£5^c7)^^/N-->i5'1tit ([1I6#M) o#t4 

ffl^^^L> 135 (B) \t:lf.^m<0^l%m^miy^2%mn (02 (A) ^0^1112 (B 

) #BS) <?)#'r4ffl^^r^L. 0 5 (C) (4*lil?g<?>^3*ilii«al (0 2 (C) 

0 5 (A) K^-r'^^<^^^^-^^y'^MM<^m^K\t. MB'kJEn^^^^ m&m-A^i^B 

-^mm^^l 0" ' A (T>^T) /cm* ^IJ^tCjtLTi/^&o 
[0 0 2 8] 

itLtcMLT, 0 5 (B) iz^-t X ^ K:ii^^m<om I mmm ii^v ^y^^^wsmi^m^ 



(9) 



3P 2004-79687 A 2004.3.11 



o mA.iiimwn.J£i!}^±5W<DmKit')-ii^Umi)^l O- ' ~1 O- * A/cm' fl^l^ 

i> o 

[0 0 2 9] 
[0 0 3 0] 

-^K^ 115 (c) tc^i-j:ai^> ^^m(Dm^%^n<D^^K\t. mffi^+:^fe]^MoT 
» A/cm' nm^m.\^x\i^^o 

IB L 7t ^> o H 1? ^ v> o 
[0 0 3 1 1 

t-DrmmLfzi^^ :ifiKm&^fi'r. ^(o^mn^^^ m^^iz r s i o x. t a s i 

t fv:Ml-. ±IB#*ii*^J'^?{4>">' L-'^T a 2 Os (TaOx) 
. SET (Sr, Bi> Ta (OWiitm) . BSTO (Ba. St. Ti <r>WLim) . P Z 
T (Pb. Zr. TicT)^^!:!^) ^'^•fflv^T'tJiv^o 

[0 0 3 2] 

LT'fc J:«/>o ttz. ClCl-Cl4>'9>'^**:^t LT^y->'7>' (SiH^ ) ^rfflvVc 

^^^mM\^tzi}K ^ttli|5&^?tL-f . ->'e/7> (S 12 He ) > vi5'a;v->7> ( 

Si, CU ) , TE0S#'bfflv>-&ii::*«T'^-5>o ±fBb't^-^^^°->' 



JP 2004-79687 A 2004.3.11 



[0 0 3 3] 

[03] ;*:^^<7)fiEII:^fe<o-fni)g:^i-7n-f-^- h-e^^o 

[04] HTB t -•:/h^->>'^'7^^ A) >'9>:«r;x.i:(^^*&<?)^ 

[la5l*^i^<7)^^y^"'>^«iti:^^&5^<o^^^^•'>^«^t<^mJEt';-^m^iEi:<^Bl^5r 
[He] M iMfii3t<^^^^'«'>^fli5£*^"f"<K>&fli^ia"^*«>o 

6 -> n > jHE 1 1^ ^m#M 
8 ±.u%mm 
1 0 Bfcm^s 

1 2 i8k3S^{^ 

18 jD^ti-^ (ijn^#^) 

2 2 ^1 (dW.^*' 

2 4 2 <ow.mir 

5 2 

6 0. 6 2 3 ^-^^^^m^i^ 



JP 2004-79687 A 2004.3.11 



imi] 



im2] 




<j=> 



(A) 



1_ 6 i^*J:D>mvmmi^f» (TajOj) 



60 $/ya>«»»WBI (WSiOx) 



(B) 



' 62(HfSiOx) 

• 6(Ta2C%) 
' 4 



(C) 



8 

62<HISiOx) 

GCTajOs) 

60(HfSiC»i) 

4 



[IS3] 



5-5 



AW 

sa 

'MS 



m 



S 

m 



AM 

sa 



mm 

«H 



55 



p 




(12) 



DP 2004-79687 A 2004.3.11 



[@5] 



[116] 




-6-5 -4-3 -2 -1 



<C) 



J- 



10-* 



I 

« 



^ -S -4 -3 -2 -1 Toi 2 3 4 i 6 

«S <V) 



3P 2004-79687 A 2004. 3.XL 



(72)«M« am mm 

(72)^9j^ /lea i^ss 

F3?-A(##) 4K030 AAH BAOl BA42 BA48 CA04 EAOl FAIO LAL5 

5F038 AC05 AC16 EZ14 EZ20 

5F045 AA06 AB31 DR19 EB02 EE02 EF09 EMIO HAH HA22 

5F058 BALL BDOl BD02 BD05 BF04 BG02 BH20 B310 



